bilaterian animals with only two tissue layers, a non-centralized nerve net and a limited number of recognizable cell types. Our data suggest that notch signaling is conserved despite the considerable evolutionary distance separating bilaterians and cnidarians as well as the relative simplicity of cnidarian body plans and that this pathway evolved very early in metazoan evolution. The endogenous mechanism that defines vertebrate body length has yet to be identified. Previous studies show that excess retinoic acid (RA) has teratogenic effects that truncate the body (Alles and Sulik, 1990; Griffith and Wiley, 1991; Shum et al., 1999).
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At early stages fibroblast growth factor (FGF) protects tail-end cells from RA by repressing expression of the retinoid-synthesising enzyme Raldh2; conversely retinoid signals delivered by the newly generated somites drive differentiation by inhibiting FGF (Diez del Corral et al., 2003; Wilson et al., 2009 ). Here we show that endogenous FGF signalling is finally lost in late-stage chick and mouse tailbuds and that RA mediates this step. Analysis using a new RA-reporter reveals rising endogenous RA-activity in the aging tailbud as retinoid-synthesising somites form nearer to the tail-tip. Strikingly, RA activity then peaks following appearance of novel Raldh2 domains in defined axial progenitor cells within the tailbud itself, which we demonstrate are foci of programmed cell death.
Critically, unlike somitic Raldh2, tailbud Raldh2 is resistant to inhibition by FGF. These data demonstrate that mutual opposition between tail-end FGF and somitic RA signalling operates throughout axis extension, but identify an FGF-resistant local increase in endogenous retinoid synthesis within the tailbud as a means to terminate axis extension and so define body length. In Drosophila, the protein Cut is involved in sensory organ identity and regulation of dendrite branching patterns in multidendritic neurons. In this context, the transcription factor Cux2 (homologue of Cut) is of particular interest since it is expressed not only in DRG but also in the developing spinal cord. We present here a detailed analysis of Cux2 expression throughout development combined with a functional analysis by gain/loss of function experiments in chicken and mouse. Our study places this factor as a good candidate to play a key role in sensory neuron subtype specification as well as in the establishment of connectivity networks. 
